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Form Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information, including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it does not display a currently valid OMB control number. Moorings: The current meters will measure the mean and variable throughflow within the Makassar Strait and Lifamatola Passage. The flow in the upper 150 m is measured by upward-looking ADCPs; below that depth, the flow is measured by a series of Aanderaa RCM-8 current meters. IESs, which measure the mean temperature of the water column, were deployed in Makassar Strait. The mean temperature responds to internal thermocline oscillations and changes in water column heat content, which can then be related to circulation changes and internal tide activity. The deep pressure gauges accompanying the IES sensors (PIES) measure the changing pressure burden of the water column. Data collected from PIES may be used to relate variations in the along-axis pressure gradient flow in the Makassar Strait, which can then be correlated with the measured currents. Earlier Arlindo CTD data reveal the presence of energetic internal waves and tides, as well as thermohaline steps. These features are theorized as being fundamental to the enhanced vertical mixing characteristic of the region. During the Arlindo Circulation mooring period, internal waves and tides will be monitored by temperature measurements at the three mooring sites with temperature pods (self-contained temperature recorders). The collected data will greatly enhance the ability to resolve the internal wave activity and associated vertical mixing processes at the mooring sites.
CTD/Tracer array: The objectives of the Arlindo Circulation 1996 CTD array were to investigate interannual variability (in comparison with the 1993 and 1994 data) and to sample the region east of the Banda Sea, into the Aru Basin. Ship engine problems resulted in lost time, curtailing the extension of CTD measurements in the far eastern regions. However, the array does allow for study of interannual variability and does extend into the eastern Banda Sea. During the 1996 cruise, water samples were obtained at each CTD station for salinity, oxygen, nutrient, and CFCs. The study of satellite-based remote sensing (e.g., from TOPEX/POSEIDON, Advanced Very High Resolution Radiometer, and Special Sensor for Microwave Imager) will provide regional views of sea surface temperature and sea level during the Arlindo Circulation period. These Arlindo measurements will, in turn, provide ground-truth information to help interpret the satellite data.
WORK COMPLETED
From November to December 1996, participants in the Arlindo Circulation phase of this program successfully deployed from the Indonesian research vessel, Baruna Jaya IV, an array of current meters (e.g., upward-looking acoustic Doppler current profilers (ADCP); Inverted Echo Sounders (IES); bottom pressure sensors; temperature pods) within key throughflow pathways. They also occupied a series of CTD (conductivity, temperature and density) and chlorofluorocarbon (CFC) oceanographic stations ( Figure 1 and Table 1 ). The mooring recovery cruise is planned for February 1998. 
RESULTS
1. Although we must await recovery of the moored sensors before investigating the annual cycle of circulation and the internal wave and tides, the 1996 CTD data are providing some interesting information.
The 1996 CTD data reveal differences from data obtained during Arlindo in August 1993 and February 1994. These differences possibly are attributable to a change in the El Ni-o/Southern Oscillation (ENSO) phase. In August 1993 and February 1994 the Southern Oscillation Index (SOI) was negative: -10 and -5, respectively. In November 1996 it was +5. The 1993 and 1994 data were obtained during a prolonged El Ni-o (negative SOI extends from mid 1990 to late 1995); the November 1996 data represents a La Ni-a phase, when throughflow transport is expected to be larger than the climatic mean. In comparing Meyers' (Meyers, 1996) time series of throughflow estimates (based on XBT data in the Indonesian-Australian Bight with the centroid of the western Pacific warm pool -Yan et al., 1997), one sees a qualitative relationship: the further west and north the centroid, the greater the throughflow. This relationship may be understood in terms of variability of the expected driving force for the throughflow -the Pacific to Indian pressure head. High sea level at the entrance of the throughflow in the region between the Philippines and New Guinea would occur during the La Ni-a phase when the warm pool was pressed against the western boundary, forcing increased throughflow.
The first indication of interannual changes was detected in Makassar Strait. The 1996 temperature profile is warmer than in 1993 and 1994 by 1¡C in the 75 to 250 m interval. The deeper thermocline in 1996 may be a response to the positive ENSO phase, where the warm pool in the western Pacific is thicker. A second indicator is found in the eastern seas. In the Banda and Seram Seas, the 1996 CTD data indicates a greater presence of North Pacific salinity maximum water from 70 to 170 db than does the 1993 and 1994 data. In 1993 and 1994 the North Pacific thermocline salinity maximum was absent in the Banda Sea. This may be taken as evidence of greater intrusion of this water into the Banda Sea during the positive phases of ENSO. Study of the spatial distribution shows that its Banda presence is derived from the Maluku Sea, not from the Makassar throughflow pathway. 
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IMPACT/APPLICATIONS
The impact of the Arlindo research is better understanding of the processes that shape the thermohaline stratification of the Indonesian Seas, the energetic tidal and internal wave induced mixing, and intensity and source of the inter-ocean throughflow. Such products are used for the development of regional and global ocean circulation models; large scale coupled ocean/atmosphere models sufficient for prediction of climate and global change; understanding of the environmental conditions within the Indonesian Seas and improved understanding of the factors that affect primary productivity within Indonesian waters.
TRANSITIONS
The Gordon and McClean (submitted) study has revealed the importance of bottom topography in model studies of the Indonesian Seas. The internal wave activity produces large vertical fluxes of heat and freshwater, which have climate impact.
RELATED PROJECTS
The Arlindo Research is funded mainly by NSF, which also funds the Indonesian research of Amy Ffield (temperature pods), Dale Pillsbury (current meters) of Oregon State University and Rana Fine (CFCs) of
